J onathan Chubb, Robert Singer, and colleagues (Albert Einstein College of Medicine, Bronx, NY) have devised a method to view transcription inside individual cells. By removing the effects of population averaging, the method reveals transcriptional pulses of a eukaryotic developmental gene.
Transcription was visualized by inserting upstream stem loops into an endogenous developmentally regulated Dictyostelium gene called dscA. The nascent transcripts were then detected by a GFP fusion protein that binds to the RNA stem loops.
Single-cell analyses revealed discontinuous transcription, or pulses, rather than smooth, uniform expression. Determining the pulse mechanism will require more investigation, but possibilities include reversible chromatin modifi cations or variations in transcription factor binding.
Pulsing would provide exquisite regulatory control, suggests Singer. "A burst that makes a lot of message might overshoot the amount of protein needed. That can have deleterious effects." Better to turn on for a fl icker, wait to equilibrate, then cycle back on if more protein is needed.
dscA is induced as Dictyostelium form fruiting bodies. This increase did not come from stronger or more frequent pulses, but rather from more pulsing cells. The new recruits were often clustered, suggesting either that the cluster is seeing the same developmental stimulus or that expressing cells tell their neighbors to join in. Whether constitutive genes also pulse remains to be determined. 
GFP reveals a spot of dscA transcription (light blue).
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Virus squeezed shut T he DNA in a fully packed viral capsid squeezes a pressure sensor, as revealed by images from Gabriel Lander, John Johnson (Scripps Research Institute, La Jolla, CA), and colleagues. The embrace triggers the end of DNA packaging.
Each particle of the p22 bacteriophage, a herpes cousin, contains a single copy of its genome. The DNA is pumped as a long concatamer into one end of the capsid through a portal of gp1 proteins. After one genome enters, the concatamer is cleaved and the portal plugged shut. In gp1 mutants, too much DNA is let in, but just how the wild-type portal senses full capacity was unknown.
Johnson's group viewed the fully assembled portal using automated electron microscopy, which identifi ed items of interest systematically, thus retrieving ten times as many images as in manual reconstructions. The higher resolution data revealed features of the intact viral particle that were previously hidden, including the gp1 portal. "Everything we dreamed of seeing was staring us in the face," said Johnson.
The portal had previously been seen as an isolated entity, but it looked much different in the DNA-fi lled virion. A ring of DNA wrapped around the portal "sort of like a belt," said Johnson. "It looks like the DNA is squeezing the portal and changing its conformation. This probably signals to the outside, 'we are full of DNA.'" The pumps then know to cut the DNA.
